Abstract: Growth of Au-catalyzed InP nanowires (NWs) by metalorganic chemi cal vapor deposition (MOCVD) has been studied in the temperature range of 400-510°C and VIlli ratio of 44-700. We dem onstrate that minimal tapering of InP NWs can be achieved at 400°C and VIlli ratio of 350. Zinc-blende (Z8) or wurtzite (WZ) NWs is obtained depending on the growth conditions. 4K microphotoluminescence (Il-PL) studies show that emission energy is blue-shifted as growth temperature in creases. 8y changing these growth pa rameters, one can tune the emission wavelength of InP NWs which is attractive for applications in developing novel opto electronic devices.
Abstract: Growth of Au-catalyzed InP nanowires (NWs) by metalorganic chemi cal vapor deposition (MOCVD) has been studied in the temperature range of 400-510°C and VIlli ratio of 44-700. We dem onstrate that minimal tapering of InP NWs can be achieved at 400°C and VIlli ratio of 350. Zinc-blende (Z8) or wurtzite (WZ) NWs is obtained depending on the growth conditions. 4K microphotoluminescence (Il-PL) studies show that emission energy is blue-shifted as growth temperature in creases. 8y changing these growth pa rameters, one can tune the emission wavelength of InP NWs which is attractive for applications in developing novel opto electronic devices. Introduction: Many studies have shown that III-V semiconductor NWs have great potential for applications in optoelectronic devices and nanophoton ics [1, 2] . This is possible with careful se lection of the III-V alloys composition al lowing the manipulation of the bandgap energies. One determining factor for the success of these devices is highly con trolled NW growth to achieve the desired crystal structure and quality. While InP NWs have been readily synthesized through different techniques, NWs grown along the (111)8 direction often exhibit high density of rotational twins (RTs) and stacking faults (SFs) [3] .
In this work, we present the results of en gineering the crystal structure of InP NWs and their effects on the optical properties by controlling growth temperature and VIlli ratio. The outcome of this study will allow the best NWs to be designed and grown with desired properties for device applications.
978-1-4244-7333-5/1 0/$26.00 ©20 10 lEE E 37 2 Experimental methods: InP NWs were grown on InP(111)8 substrates for 20 min by using 30 nm Au colloidal particles as catalyst. PH3 and TMln were used as group V and group III sources, respec tively. The Villi ratio, i.e. the total flow of PH3 over TMln, was varied between 44 and 700, while keeping the TMln flow rate constant. Details about this growth pro cedure can be found in references [4] . The NWs were characterised by field emission scanning electron microscopy (FESEM), high resolution transmission electron microscopy (TEM) and Il-PL.
3 Results and discussion:
Growth parameters of InP NWs have been studied in detail including Villi ratio and catalyst particle size [4] . It was found that the InP NWs kinked at a low VIlli ra tio of 44 and tapered at a higher ratio > 350. FESEM images (450 tilted) of NWs grown at various growth temperatures are depicted in Fig. 1 (a-d) . It shows a clear change from irregular shapes to straight vertically aligned NWs with increasing growth temperatures. This undesirable shape at low growth temperature occurs because of the low pyrolysis of PH3 [5] . On the other hand, higher growth tem perature (e.g., 450DC in Fig.1b ) results in tapered NWs due to enhanced deposition on the NW sidewalls. Based on growth temperatures and VIlli ratios investigated in this work, the optimum growth condi tions for InP NWs with minimal tapering and highest growth rate are 400 DC at Villi ratio of 350.
In previous work, crystal structure changes from ZB to WZ with increasing Villi ratio or decreasing diameter have been addressed by synthesizing NWs at 400 DC [4] . Fig.1 (e-h) illustrates the HR TEM images of NWs grown at a Villi ra tio of 44 at growth temperature between 400 and 510 DC. At lower growth tem peratures (up to 450 DC), HR-TEM im ages show a ZB structure (Figures 1 e and f) with twins. With increasing growth temperature, the density of planar defects (such as RTs andlor SFs) increases sig nificantly (Fig.1g) . These planar defects are a result of ZB insertions in the WZ phase (and vice versa), creating a WZlZB mixed-phase crystal structure. At a growth temperature of 510 DC, the crystal structure is mainly WZ.
As in our earlier work [4] , PL measure ments showed changes from ZB-like emission at low VIlli ratios (110 and 200) to WZ-like emission at a Villi ratio of 700. Time-resolved photoluminescence stud ies of these samples revealed that the WZ NWs show longer carrier life time than ZB NWs. To investigate how the growth temperature affects the optical properties, Il-PL was carried out and the spectra are shown in Fig. 2 
